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UNITED STATES

FREDERICK G. CORNING, OF BROOKLYN, ASSIGNOR OF TORTY-NINE ONE-
- HUNDREDTHS TO HENRY WESTON, OF NEW YORK, N. Y.

ME{:HANICMOPERATIUN OF STREET-_CARS BY ENDLESS-CABLE TRACTION.

-

SPECIFIC.&TION formmg pmt ﬂf Letters Patent No. 303,214, dated August 5, 1884,
Apphcﬂtmn ﬂlaﬂ Deeember 99 1883, (No model.}

To all w]’wm it may CONCEFN, :
Be it known that I, F'REDERICK G. CORN-

 ING, of Brooklyn, in the county of Kingsand

St%te 0of New Y 011&, have invented a new and

useful Impmvement for the Mechanical Oper-

ation of Street-Cars by Endless-Cable Trac-

tion; and I.do hereby declare that the follow- |

ing is aiull, clear, and exact description there-
of mference be;mg had to the accompanying
. drawnﬁugg making part of this specification.

E'or the pnrpose of enabling others to apply

the mechanism of my mventwn I will de-
scribe its use and application thus:

My invention relates to a new system and
combination of mechanical devices for oper-

abting street-cars conj :::mtly with the operation
of Llev&tgd railways, in which system the lo-
comotives and trains upon such elevated rail-

WaYS constitute the common motor, in connee-

tion with the mechanical demces used, to

~cause direetly by traction the continuous tow- |

ing or working of endless cables, and indi-
rectly the traction of cars on a lower plane,
power being transmitted from the locomotives

or trains or any suitable moving motors on

snch elevated railways, either directly or in-
directly, through endless cables worked by
grip-connections with such altema,tmg sets of
‘locomotives or trains, or both, running upon
‘such elevated rallways. The pﬁwer is trans-

mitted direct to the cars when the eable, op-

erated as above indicated, by or on such ele-
vated railways is the same which draws the
cars on a.lower plane by or under or over
orip- cmnecbmns? and Indirect when a second
cable worked through pulley transmission by
the main elevated ca,ble for the purpose of
transmitting the tractive force to better ad-
vantage in point of velocity and direetion,

c{mfarm%bie to the existing location and re- K
‘transmitting cables, may be p]aced above the go

quirements of the cars on a lower plane causes
~ the traction of such cars.

I may use a stationary equalizing- -motor
ﬁonneeted with the main sheaves, as illustra-

45 trated in Figures 9 and 10. The purpose of

this equalizing-motor would be, first, to start
- the main elevated cable before the grip-con-

s L

e

refrula,tor Or eqummel of pD’WGl‘ thrmmhout 50
the entire system when inequalities and Vari-
ations in power of the circle of force created
by different degrees of tractive power on the
part of the alter nately acting elevated motors -
shall make themselves mannifest as a conse-
quence of the inherent irreg nlarities of ele-

L
n

vated railroad traflic; thud in the event of
~aceident to the moving motors, thus render-
ing them temporarily nseles&t to serve as the
sole operating-motor of the entire system, or €o.
the stationary equalizer may be operated in
such a manner as to decrease the tractive force

of the elevated motors to a minimum.
I may operate motors on the elevated rail-
ways in such a manner as fo start the cable 65

system, and thus avoid variations in the tow-
ing or tractive foree.

At one or bobth ends of a line of my system,

‘or at suitable intermediate points, 1 arrangea
tightening mechanism, to compensate for the 70
'e\p‘msmn and contmatwn of the entire cable
‘system with fluctuating temperatures. This
contrivance consists of substantially three
‘main parts: first, a frame-work carrying the

main sheaves of the upper elevated cable, and 75
which is movable on wheels, S0 as to sllde
backward or forward confor 'm‘),ble to the ex-
pansion and contraction of the cable, holding
the same at a constant tension; second & snm-
lar contrivance carrying the lower shea,veq to 8o

meet similar conditions incident to the lower

cable; third, a differential slack-tightener to

,twhten or loosen the transmitting belting or

cables, which will be the result of nunequal ex- |
pansion and contraction of the upper or ele- 83
vated cable in the sun and the lower cable in

3 the shade.

As the necessities of the case may require,
the sheaves of the upper cable,and also of the

elevated Strucmre on & plane with the same

_or just below the structure. The elevated or
upper cable is situated between the tracksof
' the elevated railway, where 1t 1s conducted and

kept in place by stationary guide-pulleys, or g5

may be placed at the side of the tracks above

" nection is effected from the moving motors on | the ties. Where the same in that position

'phe elevated mllroad seeond to serve as a i wmlldu:lterferemth switeh- tl""LGkS and switch-
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. This system would be used to reduce the fric-

L

ing on the elevated 1&11way, ltL 1s conducted
by guide-pulleys and sheaves under the ties

of the elevated rails, and again conducted
back to 1ts n01'1nel'-13'esitien on top of the ties |

when such switches shall have been passed.
I may have my main or upper cable discon-

‘nected and divided into sections, ‘consisting

of a series of endless cables in sueeesswe order.

tion incident to acute curves, making two or

" more endless cables instead of a single one,

- thus lessening the friction consequent upon

* traction on horizontal gulde-pulleys around

15

20

such acute angles, all cables, however, to par-

ticipate in operating the lower. cable.
My system will also be used for. .oper atmﬂ
cars on & lower plane running at varying an-
oles to theline of the elevated road as well
as for the operation of lines parallel to the
same.
- My invention also embraces other details of
mechanism to be set forth in the deseription

- .of the drawings and of the eperatlen of the
- mechanism.

25
30
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The mede of epeletlen in my System 1S as
follows::
In Iig. 1, 1n. Whleh A. represents an ele-

pulley b, the cable B 1s set in motion by grip-

| --eenneetlen with locomotives F on -elevated

raillway, and which cable B operates -the

sheaves D after being conducted under track
m are transmitting - cables
from pulleys ¢ to d, which are tightened and
guided by ditferential slack-tightener:f. This

by sheaves C.

- tightener consists of pulleys on movablearms,

40 ©

which can be extended or contracted in a di-
rection vertical to the common tangent of e
and ¢, which operatesthesystem in conformity
with ferewemg general description.

Fig, 2represents a side elevation of eleveted

~ str ueture A showing motors I¥, moving in op-

49

__ -

posite cl1reet1ens., tewmg eentmueus cable B,
and operating through transmitting lower ca-
ble, E, whereby cars I I" are tracted. Trans-
mission-pulleys e operate through transmit-
ting-cables m transmission - pulleys d. The

latter pulley, d, operates sheave ¢, which pro-_

pels street-car eable E. The 10wer cable, K,
guided and supported by pulleys b, thus set

in motion, is utilized for the traction of cars

I I', drawn Dby connection with grip L.
Sheaves C conduct cable B.under elevated

structure A to sheavesD.. Gisanexpansion-

frame carrying sheaves D and pulleys e, mov-

- able on rollers » r, for the purpose of tight-

89

ening cable B. K 18 frame - work carrying
pulleys d and sheaves %, movable on rollers{
1, for tightening lower eable, I; m, transmit-

| tmﬂ* eables, and f thelr differential twhtener

(Mere particularly shown in Fig. 1.)

Fig. 3 is a cross-section of Higs. 1 and 2,

'* :howmn* vertical symmetrical disposition of

Jlevated and lower railways, in which F are

- he cars on the elevated structure; A and B,

| the elevated eable

|'

I )

the cable B.operates in a vertical plane in op-
position to the indirect system shown in Fi gs.

|
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C, the pulleys ; D the
lower cable; L, the grips of the cars on the

lower plane, | I’ the lower cars.

Fig. 4 illustrates a cross-section shewmg 70

! modification of system, 1n which the cars on
the lower plane are at the side and between

the elevated structure A, and parallel there-

with, and operated by the same indirect sys-

tem.

- Fig. b 18 a S1de elevation replesentmg the |

tl&nsmlsswn direct, in which the endless ca-
ble B 1s operated In a vertical plane by the
elevated motors I' by means of the grip L, and

‘the lower car, I, is operated by gripping to

the lower halt of cable B by means of grip L.

75

30

D is the sheave of cable B, movable by any

constant pressure, as represented by P, for the
purpose of causing a constant tensmn ef ca- -

ble B. |
Fig. 6 shows Cross- seetlen of Flg 5, in whleh

2 and 3, in which figures the cables operatein

-"horlzental planes, the mechanism used being

the same as already described.
- Fig. 7 represents sectional elevation of the

B direct System in which the lower cable is con-
vated m]lway structure, and B the elevated |
and main cable resting on stationary guide- |

ducted in underground conduits. Pulley.f”
and sheaves D constitute the tightenin g mech-
anism of this system, holding cable B in con-
stant tension by means of weight P. H isun-

go

95

derground conduit, in which lower half of ca-

ble B is conducted in guide-pulleys . Car I
is drawn by grip-connection L with cable B.
- Fig. 8 represents a cross-section of Fig. 7,

- I00

of which Fig. 7 1s a longitudinal elevation ac- '

cordmﬂ* to the lines x x.

in Fig. 1, showing the stationary equalizer K
eperating the mein cable B, which passes from
main sheaves DD around the traction or grip
pulleys T of stationary equalizer K. |

Fig. 10 represents side elevation of Ifig. 9,
showling the equalizing-engine K, with gov-

Fig. 9 represents a plan view of system as

105
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ernor P and grip-pulleys T by whleh main

cable B, coming from Sheaves D, is tracted
and the entire system operated.

My system of.running endless cables by

means of elevated moving motors on existing
elevated railways, and by such means epemt
ing cars on a lewer plane, 18 not open to the

115

objections of cable-traction systems heretofore

In use, inasmuch as the original cost of con-
structlon of operating, and of repairs is ma-

all the edvantages of cable traction ef street-
cars over animal traction.

What I claim, and desire to secure by TLet-

ters Patent of the United States, is— -

1. The system of moving cars or carriages

simultaneously on two or more roads, consist-
Ing of the combination, with the line of such
two or more roads, of an endless cable mount-
ed on and moving on running-gear parallel to
the line of each road, and grip-connections of

120
terially lessened in addition to its possessing

125 |

130

said cable Wlth movmg motors on one such
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" line, and with the cars or carrmges to be | erated on different levels, the cars of which

| _:mmmted upon the other line. | | are drawn or moved by grip-connections to a
2. The combination of an elevated milwa,y 1 eable or cables connected and ()pemted from
line having cars running thereon, and an end- | one line to the other. 20

5 less cable “drawn or tracted thereby with a'| B. The combination of two railway-lines the
depressed or street-level line having cars | cars of which are drawn or moved by grip-
thereon drawn or tracted by and from an end- | connections to a cable or cables connected and
less cable connectéed with and OPEI‘&th by the operated from one line to the other, and an
clevated line-cable. | equalizing-motor for regulating or modifying 25

10 3. The combination, with a 1*allway lme, of | the speed of the cable 01 one live as transmit.
an endless cable epemted by one or more mov- | ted to the other.

Ao ing motors attached thereto by grip-connec- | December 27, 1883. |
- tions, and a series of cars operated and drawn | FREDERICK G. CORNING.
by Smnlew connections to such endless cable., | Witnesses.
15 or to a cable connected therewith.. - L. A. CHANDLER,
4. The mmbmatmn of two railway-lines {)p |-+ HENRY WZESTOX.
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